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The angle <P is very small so that sin 0 — tan 0 = p : a. Furthermore ABC = ir — a, and since b = a approximately, and sin a = a, it follows finally that
^1 — ^2- a'P-
Thus the relative distance between the fringes is A. : a, i.e. it is independent of a. Since a has been measured by the telescope, the measurement of the distance between the fringes furnishes a convenient method of determining- A.
Billet's half-lenses (Fig. 50), which produce two real or virtual images of a source Q, are similar in principle to the
FIG. 50.
Fresnel bi-prism.    The space within which interference occurs is shaded in the figure.
5. Newton's Rings and the Colors of Thin Plates.-^-Sufficiently thin films of all transparent bodies show brilliant colors. These may be most easily observed in soap-bubbles, or in thin films of oil upon water, or in the oxidation films formed upon the heated surfaces of polished metals.
The explanation of these phenomena is at once evident as soon as they are attributed to interference taking place between the light reflected from the front and the rear surface of the film.
Consider a ray AB of homogeneous light (Fig. 51) incident at an angle 0 upon a thin plane parallel plate of thickness d. At the front surface of the plate AB divides into a reflected ray BC and a refracted ray BD. At the rear surface the latter is partially reflected to B1 and passes out of the plate as the ray B'C'. The essential elements of the phenomena can be presented by discussing the interference between the two rays two touch. In order to avoid this effect it is desirable that the incident light have a considerable inclination to the mirrors (say 45°), and that the point of observation be at a considerable distance from them. Also the angle between the mirrors must not be made too small. In this way it is possible to arrange the experiment so that the extreme rays which proceed from Ql and Q2 to the common edge of the mirrors are removed as far as possible from the point of observation P.
